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INTRODUCTION 

The purpose of this test was to verify the range accuracy and structural 
integrity of the Teledyne Taber 206-1000 and 2210-3000 pressure transducers 
and to determine if multiple uses have a significant effect on the 
transducers. Burst pressure for these transducers was also established. 

The Teledyne Taber Model 206-1000 pressure transducer is used to measure 
chamber pressure on full-scale space shuttle solid rocket motors. The 
Teledyne Taber Model 2210-3000 pressure transducer is used to measure igniter 
pressure. The Teledyne Taber transducer has very good temperature stability 
and has been used on all full-scale solid rocket motors, so there is a large 
data base established using this transducer. 

1.1 TEST ITEM DESCRIPTION 

Two Teledyne Taber 206-1000 transducers and two 2210-3000 transducers were 
subjected to all phases of the tests. One transducer of each model number 
was unused, and the other had multiple uses. 

The burst test was conducted in a metal bursting box using a deadweight 
tester. The vibration test took place at the Morton Thiokol, Inc. vibration 
facility (T-53). All other testing took place at M-9. 

The test item configuration was controlled by WTP-0185 and the 
applicable documents referenced in that document. 
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TEST OBJECTIVES 

The developmental objectives for this test are as follows: 

1. Verify that the measurement of the Teledyne Taber 206-1000 and 2210-3000 
pressure transducers will be accurate to ±2 percent of full scale. 

2. Determine whether repeated uses degrade the performance of the 
transducers. 

3. Verify that pressure calibration remains constant following vibration 
loading specified in this test plan. 

4. Determine if the Teledyne Taber 206-1000 and 2210-3000 remain operational 
following 150 percent of the maximum operational pressure. 

5. Determine transducer bursting pressure at ambient temperature. 
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SUMMARY, CONCLUSIONS, AND RECOMMENDATION 


3.1 SUMMARY 

Two 206-1000 transducers and two 2210-3000 transducers were subjected to all 
phases of the tests. One transducer of each model number was new and the 
other had multiple uses. 

All transducers were vibrated in two axis directions for 7g root mean 
square for 6 min. The 206-1000 transducer was pressurized to 1,000 +50/-0 
psig and the 2210-3000 transducer was pressurized to 3,000 ±100 psig during 
the vibration test. 

An 11 -point pressure transducer calibration procedure was then completed 
five times for each transducer. The pressure transducer voltage output was 
recorded to ±0.0001 V. 

The 150-percent maximum pressure test was run; all transducers were 
functional during and after the test. 

A burst test was then conducted at ambient temperature to verify the 
structural integrity and to determine the burst strength of the Teledyne 
Taber transducers. The 206-1000 transducers were pressurized to 1,500 psig 
and the 2210-3000 transducer to 4,500 psig. 

3.2 CONCLUSIONS 

The following is a one-on-one correlation of development objectives with test 
results. Detailed results can be found in the sections referenced in 
parenthesis. 

Objective Results 

1. Verify that the measurement of 
the Teledyne Taber 206-1000 
and 2210-3000 pressure 
transducers will be accurate 
to ±2 percent of full scale. 

REVISION 


The measurements of the 206-1000 
and 2210-3000 were accurate to ±2 
percent full scale. (6.2) 
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Objective 

2. Determine whether repeated 
uses degrade the performance 
of the transducers. 

3. Verify that pressure 
calibration remains constant 
following vibration loading 
specified in this test plan. 

4. Determine if the Teledyne 
Taber 206-1000 and 2210-3000 
remain operational following 
150 percent of the maximum 
operational pressure. 

5. Determine transducer bursting 
pressure at ambient 
temperature. 


Results 

Repeated uses do not degrade the 
performance of the transducers. 
(6.3, 6.4) 

Pressure calibration remained 
constant after vibration loading. 
( 6 . 1 ) 


All transducers remained 
operational following 150-percent 
maximum pressure test. (6.3) 


Determined--See table in 
Section 6.4.3 for specific values. 


3.3 RECOMMENDATION 
Burst Test 

Cap screw torque on all 206-1000 transducers should be checked in subsequent 
tests. 
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INSTRUMENTATION 

Standard laboratory equipment traceable to NBS was used to support this test. 
All instrumentation was calibrated in accordance with MIL-STD-45662. All 
instruments were calibrated and recorded before and after each test. Lab 
standards were used during pressure calibration tests. 
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PHOTOGRAPHY 

Prior to testing, still color photographs were taken of the test item 
assembly and typical instrumentation. Post-test photographs were required for 
test documentation. 
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TEST RESULTS AND DISCUSSION 


6.1 RANDOM VIBRATION TEST 

6.1.1 Introduction 

A random vibration test was performed at T-53 to verify the structural 
integrity of the Teledyne Taber 206-1000 and 2210-3000 pressure transducers. 
For the random vibration test, the 206-1000 transducer was assembled to the 
1U50731-09 configuration, and the 2210-3000 transducer was assembled to the 
1U50731 - 12 configuration. 

Each transducer was subjected to random vibration at 7g root mean square 
for 6 min following the vibration criteria listed below (refer to SE-019-049- 
2H). The 206-1000 transducer was pressurized to 1,000 +50/-0 psig and the 
2210-3000 transducer was pressurized to 3,000 ±100 psig during the vibration 
test. 

20 - 50 Hz at 0.020 g 2 /Hz 
50 - 150 Hz at +3 dB/oct 
150 - 500 Hz at 0.060 g 2 /Hz 
500 - 2,000 Hz at -6 dB/oct 
2,000 Hz at 0.0038 g 2 /Hz 

The test was performed in the two axis directions (longitudinal and 
1 ateral ) . 

Vibration was recorded and verified by T-53 personnel to be within the 
criteria listed above. 

6.1.2 Objective 

The vibration test was run to support the following test objective: 

Verify that pressure calibration remains constant following vibration 
loading specified in this test plan. 

6.1.3 Results and Discussion 

The vibration test verified the structural integrity of the Teledyne Taber 
transducers. The 206-1000 transducer maintained a pressure of 1,000 psi and 


REVISION 


DOC NO TWR-19248 | VOL 


SEC 

PAGE 




7 


89734-1.8 



Morton Thiokol. Inc. 

Space Operations 

the 2210-3000 transducer maintained a pressure of 3,000 psi during vibration 
loading with no visible leakage occurring. 

The gage was verified to be functional following this test during the 
150-percent overpressure test documented in Section 6.3 of this report. 
Pressure calibration change was negligible after the vibration test 
(Appendix A) . 

6.2 PRESSURE CALIBRATION 

6.2.1 Introduction 

An 11-point pressure transducer calibration procedure was completed five 
times for each transducer. The pressure transducer voltage output was 
recorded to ±0.0001 V. 

1. Ten Vdc were applied to input of pressure transducer. Pressure 
transducer voltage output and lab standard pressure were recorded. This 
was performed before and after 150-percent maximum pressure test. 

2. Pressure was increased from 0 to 1,000 psig for the 206-1000 transducer 
and from 0 to 3,000 psig for the 2210-3000 transducer in 200-psi 
increments. Lab standard pressure and pressure transducer voltage output 
were recorded at each 200-psi increment. 

3. Pressure was decreased back to 0 psig in 200-psi increments. Lab 
standard pressure and pressure transducer voltage output was recorded at 
each 200-psi increment. 

6.2.2 Objective 

The pressure calibration was run to support the following test objective: 

Verify the measurement of the Teledyne Taber 206-1000 and 2210-3000 
pressure transducers will be accurate to ±2 percent of full scale. 

6.2.3 Results and Discussion 

The Teledyne Taber 206-1000 and 2210-3000 pressure transducers were verified 
to be accurate to ±2 percent full scale (Appendix B). 
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6.3 150-PERCENT MAXIMUM PRESSURE TEST 

6.3.1 Introduction 

Ten-Vdc input was applied to each pressure transducer. Pressure was 
increased to 1,500 psig for the 206-1000 transducer and 4,500 psig for the 
2210-3000 transducer. Pressure transducer voltage output versus time and lab 
standard pressure versus time were recorded. The pressure calibration test, 
as outlined in Section 6.2.1, was repeated. 

6.3.2 Objectives 

The 150-percent maximum pressure test was run to support the following test 
objectives : 

Determine whether repeated uses degrade the performance of the 
transducers. 

Determine if the Teledyne Taber 206-1000 and 2210-3000 remain 
operational following 150 percent of the maximum operational pressure. 

6.3.3 Results and Discussion 

All transducers remained functional for the duration of the test; the reading 
returned to zero following the test (Figures 1 through 4). No leakage was 
noted. The transducers were recalibrated after the maximum pressure test; 
the change was negligible (Appendix C). 

6.4 BURST TEST 

6.4.1 Introduction 

All transducers were subjected to this test. A burst test was conducted at 
ambient temperature to verify the structural integrity and to determine the 
burst strength of the Teledyne Taber transducers. The transducers were 
installed in the metal bursting box. The 206-1000 transducers were 
pressurized to 1,500 psig and the 2210-3000 transducers to 4,500 psig. 
Pressure was increased in 500-psi increments until burst occurred. 

6.4.2 Objectives 

The burst tests were performed to support the following objectives: 
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Figure 2. 150-Percent Pressure Transducer Proof Test (Model 206— S/N 848504) 




12 


Figure 3. 150-Percent Pressure Transducer Proof Test (Model 2210— S/N 842258) 
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Figure 4. 150-Percent Pressure Transducer Proof Test (Model 2210— S/N 882181) 
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Determine whether repeated uses degrade the performance of the 
transducers. 

Determine transducer bursting pressure at ambient temperature. 

6.4.3 Results and Discussion 

The burst pressure traces are shown in Figures 5 through 8. Repeated uses do 
not degrade the performance of the transducers, as shown by the bursting 
pressures. Burst test results are listed in the table below. 

Burst Test Results 


Model No. 

S/N 

Pressure 

Rating 

(DSi) 

Previous 

Uses 

Burst 
Pressure 
(psi ) 

206-1000 

870222 

1,000 

Multiple 

11,259 

206-1000 

848504 

1,000 

None 

10,577 

2210-3000 

842258 

3,000 

Multiple 

18,055 

2210-3000 

882181 

3,000 

None 

18,088 


The failure modes are listed below. 

2210-3000--The diaphragm ruptured, followed by the electrical connector being 
blown out of the case. 

206-1000--A leak developed between the diaphragm cap and the transducer body 
joint. No damage was apparent after disassembly. 
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Figure 5. Burst Pressure (Model 206— S/N 870222) 
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Figure 8. Burst Pressure (Model 2210 — S/N 882181) 
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Appendix A 

Pressure Calibration After Vibration Test 
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MANUFACTURER 

TABER 


RECORDING TECH. 

16783 


SENSITIVITY 



MODEL 

2210 - 


CALIBRATION DATE EXCITATION 

15 FEB 89 10.00 VDC 


MEGOHMS TO GROUND / BATTERY 


COMPUTING TECH. 


COMPRESSION F S. 


Run 2 


RANGE 

3000 


LOADING INSTRUMENT 

16856 


STANDARD 

24930 


READ OUT 


CONVERSION FACTOR 



UN HYS 


Run 4 Run 5 



0000 

0000 

■2.006 • 

2.009 

2.010 

4.017 - 

4.017 

4.019 

6.026 

6.025 

6.030 

8.034 

8.034 

8.037 

10.039 

10.038 

10.041 

12.039 

12.045 
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23.960 

24.013 
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2600 

26.024 

26.018 

26.012 

2800 

27.987 

27.997 

27.993 
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29.978 
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TRANSDUCER WORKSHEET 


2S A1 


• :,MFS^S TABER 
»w MODEL# ; i , 206 

SERJAL# ; 1 84 8 50 4 

• - RANGE; v";-. 1 000 PSIG 
" DATE: "4 . 1 6 FEB 89 
1 \ SL#s ' V^ 'N/A 

<24930 _ - 

rm. 


3 MV/V SHUNTS 
ZERO* 0*000 


-ZERO 
0.000 
7.528 
15. 055 
22.581 
30. 103 


7.F.S. SH/LIN 


•ray 


rcnc:m meg ohms 



#1 - 7.528 

#2 = 15.055 

#3 * 22.581 

#4 = 30. 103 

TEMP. DEG. F = 75 
... EXCITATION = /?;’ 9994 V 

^^SENSITIVITY - 3.002 MV/V 
"'’POT OUT = 0.2720 MV 

CONVERSION FACTOR * 3.33 

l RUN 3 ; AVERAGE AVE-ZERO 


25.08 
50. 15 
'75.22 
100.28 

DC 


25.01 
50. 06 
75. 15 

100.27 


. ;o: ooo 

®g?012 016 

6 '4^12.034 " - 

^5S^®?^:8^39,:^T‘i8. 041 
lb^=-^4.^'$;24 :04Z‘ 7 24 . 040 
'•t 30. 025 30.023 

'■eox-'^v - 24. 069 24. 060 

607.* ' • 18.059 18.051 

407.* 12.041 12.043 

207.* 6.018 6.019 

.07.* ■ 0.000 0.001 


” l! ^1007.* , 4 L ' 


' 0. 000 
5r;6.015.' 
: 12.031 
f 18. 047 i 
24.039 
30.007 
24.061 
18.060 
12.045 
6.017 
-O. 002 


0.000 

'6.014 

12.032 

18.042 
24.040 
30.018 
24.063 
18.057 

12.043 
6.018 
0. 000 


1 33453 

7. F.S. HYSTERESIS 

0.000 0.00 

6.014 20.03 

12.031 40.08 

18.042 60-10 

24.040 80.09 

30.018 100.00 

24.063 80.16 0.07 

18.056 60.15 0.05 

12.043 40.12 0.04 

6.018 20.05 0.02 

- 0.001 0.00 0.00 


Y= A+B X +C X~Z A*— 3. 858E-03 B» . 30 1 404 
RR= .999999838 


C* -1.149E-05 /FcU\ 

1177761 

V ySTDSy 

CALIBRATING TECHNICIAN'S STAMP 


TRANSDUCER CAL. X BRATI_ON 


TABER 

206 


S4S504 

16 FEB 89 

MANUFACTURER 

MODEL » 


SERIAL » 

DATE/APPROVAL 

1000 PSIG 

N/A 

POS 

9.9994 

3.002 3 

RAN6E 

SL • / NODE 


EIEJ7ATJ0N V.DC. 

HV/V SENS.} HWV SHUNT HOD. 



ELECTRICAL 

LINEARITY 

HYSTERESIS 


SIMULATION 

1007.= 

100.00 

807.= 

0.07 


#1 = 

25.01 

807.* 

80.09 

60*/:= 

0.05 

" 

#2 = 

50.06 

607.* 

60. 10 

407.* 

0.04 


#3 = 

75. 15 

407.= 

40.08 

207= 

0. 02 


#4 = 

100.27 

207.= 

20.03 

07.= 

0.00 


A-4 



T"FL'<=%|vJSIDLJCE:R WORKSHEET I *=»!=■ 2S *-*1 


MFG. : TABER 

MODEL#: 206 

SERIAL#: 348504 

RANGE: 1000 PSIG 

DATE: 16 FEB 39 

SL#: N/A 

READOUT: 24930 

MODE: POS 

REF. STD: 16356 

SHUNTS: 3 M V/V 

I NS . RES . > 1 OK MEG OHMS 


3 MV/V SHUNTS ' -ZERO 7.F.3. SH/LIN 
ZERO= 0.000 ‘ 0.000- 

#1 = 7.526 7.526 25.03 25.01 

#2 = 15.053 15.053 50.16 50.07 

#3= 22.573 . 22.573 ' 75.23 75.16 

#4 = 30.102 30.102 100.31 100.29 

TEMP. DEG. F = 75 
EXCITATION = 9.9992 V.DC 

SENSITIVITY = 3.001 MV/V 
POT OUT = 0.2770 MV 

CONVERSION FACTOR = 3.33213558 


LOAD 

RUN 1 

RUN 2 

RUN 3 

07.= 

0.000 

0.001 

0.000 

207.= 

6.011 

6.014 

* 6.016 

407.= 

12.029 

12.028 

12.026 

607.= 

18.034 

18.029 

18.037 

807.= 

24.035 

24.043 

24.042 

1007.= 

29.998 

30.017 

30.017 

807.= 

24.055 

24.061 

24.055 

607.= 

18.057 

18.060 

18.054 

407.= 

12.039 

12.036 

12.036 

207.= 

6.018 

6.015 

6.019 

07.= 

0. 000 

-0. 002 

0.001 


AVERAGE AVE-ZERO 7. F.S. HYSTERESIS 


0.000 

0.000 

0.00 


6.014 

6.013 

20.04 


12.028 

12.027 

40.08 


18.033 

18. 033 

60.09 


24.040 

24.040 

80. 10 


30.011 

30.010 

100.00 


24.057 

24.057 

80. 16 

0.06 

18.057 

18.057 

60. 17 

0.08 

12.037 

12.037 

40.11 

0.03 

6.017 

6.017 

20.05 

0.01 

0. 000 

-0. 001 

0.00 

0. 00 


Y=A+BX+CX A 2 A=— 3.572E-03 B=. 301278 

RR= .999999714 


C= -1 . 084E-05 /Tc5\ 

(l 77761 
V^STDS^ 

CALIBRATING TECHNICIAN’S STAMP 


CALI_BRATI_ON 

IABER 206 843504 16_FEB_89 

MANUFACTURES "mODElT SERIAL I DATE/APPROVAL 

iQQO_PSIG N/A POS _ 9^9992 3., 001 3 

RANBE SL # / MODE ~ ~ EXCITATION V.DC. MV/V SENS.7 MV/V SHUNT MOD. 


ELECTRICAL LINEARITY HYSTERESIS 


SIMULATION 

1007.= 

100.00 

807.= 

0.06 

#1 = 

25.01 

807.= 

SO. 10 

607.= 

0.08 

#2 = 

50. 07 

607= 

60.09 

407.= 

0. 03 

#3 = 

75. 16 

407.= 

40.08 

207.= 

0.01 

#4 = 

100.29 

207.= 

20. 04 

07.= 

0.00 


A FT 


TRANSDUCER WORKSHEET I *=*F> 22S A* 1 


MFG. : 

TABER 


3 MV/V SHUNTS ’ 

-ZERO 

%F.S. 

SH/LIN 

MODEL#: 

SERIAL#: 

206 

870222 


ZERO® 
#1 = 

0.000 

7.513 

o . ooo - 

7.513 

25.04 

25.02 

RANGE: 

1000 PSIG 


#2 = 

15.024 

15.024 

50.08 

50.04 

DATE: 

16 FEB 89 


#3 = 

22.536 . 

22.536 ' 

75.12 

75.09 

SL#: 

N/A 


#4 = 

30.049 

30.049 

100. 16 

100. 15 

READOUT: 
MODE: 
REF. STD: 
SHUNTS: 
INS. RES. 

24412 
POS 
16856 
3 MV/V 
> 1 OK MEG 

OHMS 

TEMP. DEG. F = 75 
EXCITATION = 10.0015 V.DC 

SENSITIVITY = 3.000 MV/V 
POT OUT = 0.3260 MV 

CONVERSION FACTOR = 3.33333333 


LOAD 

RUN 1 

RUN 2 

RUN 3 

AVERAGE AVE-ZERO 

% F.S. 

HYSTERESIS 

0 */.= 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00 


20 ‘/.= 

6.002 

6.003 

6. 003 

6.003 

6.003 

20.01 


40%= 

12.007 

12.007 

12.009 

12.008 

12.008 

40.03 


60%= 

18.011 

18.008 

18.014 

18.011 

18.011 

60.04 


80%= 

24.011 

24.021 

24.017 

24.016 

24.016 

80.05 


1 00%= 

29.996 

29.997 

30.007 

30.000 

30.000 

100.00 


80%= 

24.030 

24. 032 

24.028 

24.030 

24.030 

SO. 10 

0.05 

60%= 

18.026 

13.031 

18.030 

18.029 

18.029 

60. 10 

0.06 

40%= 

12.014 

12.015 

12.014 

12.014 

12.014 

40.05 

0.02 

20%= 

6.002 

6.004 

6.005 

6.004 

6.004 

20.01 

0.00 

If 

O 

—0 . 002 

0 . 000 

- 0.002 

-0. 001 

-0- 001 

0. 00 

0.00 


Y=A+BX+CX'-2 A=— 2. 465E— 03 B=. 300481 C= -4.19E-06 

RR= .999999865 

CAL I BRAT I NG TECHN I C I AN ’ S 



TF**=»rsjsr>LJccE:FS calibration report 


JABER 206 8Z0222 16_FEB_89 

MANUFACTURER MODEL * ~ SERIAL # DATE/APPROVAL 


1000 PSIG 

N/A 

POS 

10.0015 

3.000 3 

RAN6E 

SL t / MODE 


EXCITATION V.DC. 

MV/V SENS./ MV/V SHUNT MOD. 


ELECTRICAL 

LINEARITY 

HYSTERESIS 

SIMULATION 

100%= 

100.00 

80%= 

0.05 

#1 = 

25.02 

80%= 

80.05 

60%= 

0.06 

#2 = 

50 . 04 

60%= 

60.04 

40%= 

0.02 

#3 = 

75.09 

40%= 

40. 03 

20%= 

0.00 

#4 = 

100. 15 

20%= 

20.01 

0%= 

0.00 


A-6 


ORIGINAL PAGE IS 
OF POOR QUALITY 

TRANSDUCER WORKSHEET I *=»!=• 2S £* ± 


MFGi s 


TABER 


MODEL* s .*206 

"^seri al*: 070222 


■ V; T RANGE: •: H '1000 PSIG 
. ■ " ; ’ ; DATEs 6 FEB 89 

^ >r1EG 0HMS 

a> +J 1A. . -, 


3 MV/V SHUNTS 
ZERO* 0.000 0.000 

#1 m 7.513 7.513 25.04 

#2 = 15.024 15.024 .50.06 

#3 * 22.538 22.538 75.10 

#4 = 30.051 30.051 100.14 

TEMP. DEG. F = 75 
EXCITATION * 10.0017 V.DC 

SENSITIVITY * 3.000 MV/V 
POT OUT = 0.3130 MV 

CONVERSION FACTOR * 3.33233364 


-ZERO 

0.000 

7.513 

15.024 

22.538 

30.051 


%F.S. SH/LIN 


. 50.06 
75 . 10 
100. 14 


25.02 
50.04 
75.08 
100. 14 




RUN 3 AVERAGE AVE-ZERO % F.S. HYSTERESIS 




amss& 


100%* ' 
B0%= ; ; 

60%* 
40%* 
20 %= 

0%* 


24.014 
30.007 
24.040 
18.017 

12.015 
6.006 
0.000 


o.ooo 

0.000 

0.000 

0.000 

0.00 


•S^‘6.006 

. r 6.005 • 

6. 005 

6.005 

20.01 


: 12. 014 

12.010 

12.011 

12.011 

40.02 


.18.013 

18.020 

18.016 

18.016 

60. 03 


"'.24.014 

24.013 

24.014 

24.014 

80.02 


30.017 

30.003 

30.009 

30.009 

100.00 


24. 033 

24.029 

24.034 

24.034 

80.09 

0.07 

18.027 

18.034 

18.029 

18.029 

60.08 

0.05 

12.019 

12.021 

12.018 

12.018 

40.05 

0.03 

6.006 

6.006 

6.006 

6.006 

20.01 

0.00 

0.000 

-0.002 

-0.001 

-0.001 

0.00 

0.00 


Y=A+BX+CX''2 A=-l . 239E-03 
RR= .999999981 


B*. 300466 C= -3.58E-06 


* -3.5Bfc-06 /TCSX 

[177761 

yfos^ 

CALIBRATING TECHNICIAN’S STAMP 


TRANSDUCER CALIBRATION REPORT. 


TABER 


206 


870222 


16 FEB 89 


MANUFACTURER 


MODEL » 


SERIAL * 


DATE/APPROVAL 


1000 PSIG 


N/A 

POS 

10.0017 

3.000 

3 

RANGE 


SL * / MODE 


EXCITATION V.DC. 

HV/V SENS./ HV/V SHUNT MOD. 


ELECTRICAL 

LINEARITY 

HYSTERESIS 



SIMULATION 

100%= 

100.00 

80%= 

0.07 



#1 = 

25.02 

80%= 

80.02 

60%= 

0.05 



#2 * 

50.04 

60%= 

60. 03 

40%= 

0. 03 



#3 = 

75.08 

40%= 

40.02 

20%= 

0.00 



#4 = 

100. 14 

20%= 

20.01 

0%= 

0.00 



n_7 



TRANSDUCER CALIBRATION WORKSHEET 


MANUFACTURER 

TABER 


ORIGINAL PAGE IS 
OF POOR QUALITY 


MODEL 


2210 


CALIBRATION DATE 


15 FEB 89 


MEGOHMS TO GROUND 

RECORDING TECH. 

’ 16783 

SENSITIVITY 

MV/V 

SHUNT MODULE 



MV/V 



10.00 VDC 


3000 


LOADING INSTRUMENT 

16856 


STANDARD 

' 24412 


COMPUTING TECH. READ OUT 


COMPRESSION Fi AVERAGE F.S. 


CONVERSION FACTOR 




6.062 

6.058 

6.060 

6.061 

8.082 

8.079 

8.080 

8.075 

10.102 

10.099 

10.098 

10.103 

12.118 

12.117 

12.115 

12.120 

14.132 

14.130 

14.135 

14.131 



2400 

24.160 

24.163 

24.173 

2600 

26.158 

26.180 

26.178 

2800 

28.170 

28.176 

28.173 

3000 

30.170 

30.180 

30.178 


24.165 


26.176 


28.171 




24.168 


26.180 


28.172 


30.180 
















































































TRANSDUCER CALIBRATION WORKSHEET 


DESCENDING 


STEPS SHUNTS 


MANUFACTURES 

TABER 


CHANNEL 


BAROMETER 


LOAOING TECH. 

16783 


□ DOUBLE SHUNT 

□ SINGLE SHUNT 

□ RECEIVING 1NSP. 


MODEL 

2210 


CALIBRATION DATE 

15 FEB 89 


MEGOHMS TO GROUND 


RECORDING TECH. 

16783 


SENSITIVITY 


I SHUNT MODULE 


1 SERIAL NO. 

842258 

RANGE 

3000 

EXCITATION 

10.00 VDC 

LOADING INSTRUMENT 

16856 

BATTERY 

STANDARD 

" 24412 

COMPUTING TECH. 

READ OUT 

COMPRESSION FS 

AVERAGE-F.S. 

TENSION F.S. 

CONVERSION FACTOR 
=============== 



PSI 


input 


3000 


2800 


2600 


Run 1 


30.170 


28.142 


26.177 


4.17 


MV OUTPUT 


Run 2 Run 3 


30.180 30.178 


28.185 28.180 


26.196 26.189 



24.196 


24.196 


Run 4 Run 5 


30.172 30.180 


28.176 28.180 


26.184 26.186 


24.183 24.187 


22.191 22.196 




12.136 


10.126 


8.110 


16.171 


14.159 


12.143 


10.125. 


8.105 


16.173 

16.171 

14.155 

14.161 

12.141 

12.146 

10.122 

10.128 

8.104 

8.108 

6.082 

6.086 

4.060 

4.063 



— 20 

! 




26 


I 

























































































Morton Thiokol. Inc 

Space Operations 


Appendix B 
Pressure Calibration 


89734 - 2.5 


B-l 



ORIGINAL PAGE IS 


RANSDUCER CALIBRATION TORKSHE 


4 IW 

ET ^7 seep <7/^ OF POOR QUALITY 


STEPS I SHUNTS I 



' 


TOr£> 


/C-&€> 


/3crt> 


/ytrO 
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C>. Cf&O 
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ZYcro 
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. 1 2T 


ZV.tJf 


22. /ffO 
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3a H7 3 6-/2! 30. 127. Jo. a J 


7 *47* ?£/J/ 2£/J3 


z//v: 
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/C. /¥f 

/*/** 

/jV 
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ra 

'S' 36 

1 J. 07 * 

Ut> 

<£. 07/ 

Yod 

y. w 

2^6 

ffiSKfll 

0 
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/6./J7 


//-/7 


<£. 07<5 


to?/ 


7>/ 772) 

3Y./T2 

2Y.ni 

22. /?3 

ZQ.rtC 

22.1JS 

2d- /fo 

70-/7/ 

?6./Y7 

1 


IT. 132 

A- //2 


HJ1S 

n.m 

h.m 

H.n5 

13. J26 

/zm 

fi.m 

JO. to/ 

Jd./oC 

/D.I09 

mmui 

To?? 

r.o9? 

/i. 0 70 

&.oo* 

6-072 


y.o/7 

tj.OS* 


7-077 
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3ANSDUCER CALIBRATION WORKSHEET 


1 


ORIGINAL PAGE IS 
OF POOR QUALITY 


STEPS I SHUNTS | 







l 

y 

PLi" 





6. Ofrd 

d.atrO 

d. 6£rt> 

O. *&£ 




pjSgcSa W/m&MM 

7/-<yo£> 

.. - •*?. 6ro£ 



1 



- y. aof 

y.o/o 

y. Croto 

y.ccz i 




'"9 «o 

' %&£> ■' 

& .00? 

0,-ooY 

0. 0/2- 

(t-O/7- 

C.ot? 

i 



•O 

•% 

tfo-d 

1 T.o/3 

J. do? 

Y o/t> 

J.o// 

J. 0 / 7 . 




too 

/£b~£> 

/O.d/1 

/O.o// 

/o. o/y 

/b.o/5 

/d.6/?\ 




»o 

, •• * 

/D&-£> 

/7.oil 

/T- • £>'& 

J7.0/7 

/7-d/d 

/?. o/A 

1 


' 

•o 

/yens 

//. co? 

/¥. oo 7 

■S1S9 

/i-oii 

/y. 0/2 1 





/900 


/Zod 


ZscrCro 


2 3 <>& 




7Z on 


/&.0&7 /Ooot 


/(>■ o#(o Ik.ObJ 


/T.d6f /Zo&/ 


/p. ppA 


7/. 9rj 


71-97Y 


7/r.?f3 


3 tea r I 79-77 0 I 779/7- 


/(>.oc>9 /(f.coC 


/ Z.O&) | 


19-990 I /9-PP6 r !?.9m )9J?</\ 


7!.9*i\ 7/. 9*1 71.9*'/ 


71.970 77. 99 A 7197 /\ 71-905 j 


7f.9Yf \ 7^9^7^795 7&1f\ 


77.9 V/ 


7 ?.?/Y 



B-4 

































































TRANSDUCER CALIBRATION WORKSHEET 


STEPS I SHUNTS 


M AMUF ACTU R ER 

/ c. i>er 


OMMNCL 


3 - 2/0 


NO. RANGE 

2 i 3 ZZ 5 7 £> - rf- 


CAU8RATICN DATE EXCITATION 

/7 Fd ?? /d.boTSi/Zc 






Q DOUBLE SHUNT 
O SINGLE SHUNT 
Q RECEIVING I NS A. 




~3 <3s$ € > 




' 7/60x0 


7 ?y&& 




Z?£er€> 


/&&£> 


/YS-t> 


/2oo 


/DOS 


&=r=> 


6 00 


YirQ 


? 60 


£> 


SENSITIVITY 


SHUNT MODULE 



"^PlSSf / 



22-pzo 

■20.9/2. 

22.7/7 

■ 77. P* 

77.<)2o 

27. 9 JO 

2f.?&6 

22.70? 

2f. 9Co 

■rj.f'i'?' 

23.97J | 

233*0 

2/ 9S7 

7I./XS | 

21-973 


77.?// \ 2733 


7 / 0 . o/o 


/ 6 . o ? 2 


ID. b/b 


7. 0 70 


*/. DU 


Q. 009 


o. oo 3 


7 & &* 1 / 


/to/ A 


/6. orf 16. o?3 


// 02 7 


/2.0 3 d 


/ 0 . 02 ? / 0 . 02) 7 


?0>2S J. 0 2/ 


71772 


7/972 7/.fyf 


36. ooS 2o. 


fl 0/6 /%.6/Z 


/ 6 • 



/ 0.037 /d. 02/ 


f.0?3\ 7.073 


i.o/f y.o/L 


2-&>2 I 7 - 0*7 2 - O// 


0.oi>3 O.&o/ 0.007- Doo-p. 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


TRANSDUCER WORKSHEET 






MFS. : , TABER 

. MODEL#: - 206 
•'SERIAL# r •' 848504 
RANGE: -1000 PSIG 

DATE: ' ' 17 FEB S? 

SL#: - N/A 

^ EAQ 0ip^^24g30 

£reniiai.iJ:>-A , _ 

^SHtiPTrsiW^MV/v 





s _ 

rOZ* SSaSfSL^K^ 0.000 . 

^20^^^6:003 44 
^ 0 Z^tol2.013^ 
30Z-#’;.l5tv I B. 029 7; 

?B0Z=»^>^ ; ^24. 029 ."• 


OHMS 


RUN 2 


3 MV/V SHUNTS • -ZERO . 7.F.S. SH/LIN 

ZERO* 0.001 0.000. 

#1 = 7.524 7.523 25.07 25.04 

#2 = 15.049 15.048 • 50.15 50.09 

#3= 22.572' 22.571 75.23 75.17 

• -#4 = -30.094 30.093 100.30 100.23 

TEMP. DEB. F » 73 
EXCITATION - 9.9965 V.DC 

—“SENSITIVITY - 3.001 MV/V 
POT OUT - 0.3060 MV 

.CONVERSION FACTOR = 3.3329259S 

RUN 3 AVERAGE AVE-ZERO 7 . F.S. HYSTERESIS 


-0.000 

6.001 

12.014 

18.030 

24.027 


0.000 
6.001 
12.009 
_ IS. .025 
24.023 


. 0.000 

6.002 

12.012 

18.028 

24.026 


0.000 

6.002 

12.012 

18.028 

24.026 


_ 0.00 
20.00 
40.04 
60.09 
80.08 


100 X* 

' V 30.007 

30.001 

- 30.003 

30.004 

30.004 

100.00 

, 

^807.=* ii. 

j=.'-24. 043 

. .. 24.042 

. - 24.051. 

24.045 

24.045 

—80. 14 

. 0.-06- — -- 

607.* , 

18.048 

.18.046 

18.046 

18.047 

18.047 

60. 15 

0.06 

407.* 

12. 035 

' 12.032 

12.023 

12.032 

12.032 

40. 10 

0.06 

. 207.* ;. 

6.009 

33 6.003 

... —6-008 

. . 6.007 

.... 6. 007 

.. 20.02 

*3. -0.02- 

07.* 1 

• 0.000 

• — 0. 003 

— O. 002 

-0.002 

-0.002 

-0.01 

-0.01 


r_Y«A+BX±CX22 _:A«-5.292S , 9.9.9.S , E=03— B=.300912 
•RR« ‘ . 999999567 


C= .—7 «5BE-r06. 





-_CALIBRATING_IECHNICIAN- 5 LS_STAME^= 


•*’. ''W !:• ' ’■ .... • ■ '• ■ i .;*• • ‘ ••V- ' : » •••-■ •••-■ ' ' ^ ^ ^ ^! f ’ ' ■ * *.y« i 


*•>?»*</ . %. 1 — 


TRAN SD UCER -CAL. I B RAT I ON- -REPORT 

.^TABER .1 g -a.. ~-*c>06 -r=== 

HANUFACTURB? ” "SoDElT ft 


= 84850 4-=^;-.. 
SERIAL l” 


--.-Jr-— -:1 7 - FEB --89 
DATE; APPROVAL 



100 0 PS IG_ 
RANGE 


N /A - 

~SL *7 


PCS 


HOSE 


9. - 996 5 
□CITATION vTscJ 


-3 .001 .. 

BV/V SENS.” ftV/V 


SHUNT HOD. 




ELECTRICAL 


LINEARITY 


' - -'j ■* 

HYSTERESIS 


.w* . »£r ■ . W.i 


a 


SIMULATION 

1 007.= 

100. 00 

eo7.= 

0.06 

#1 * 

25.04 

807.= 

80.08 

607.= 

0.06 

#2 * 

50.09 

60 Z* 

60.09 

407.= 

0. 06 

#3 = 

75. 17 

407.* 

40.04 

207.= 

0.02 

#4 * 

1 QQi 28 

. -.207.=™ 

20.00 

.07.= . 

•-0.01 


B-6 


ORIGINAL PAGE IS 
door QUALITY 


TKANSDUCI 


WORKSH 


^tf=> 22S 1=42. 


MFG. s .;%• . TABER 

, MODEL# s ;;; 206 - 

?SERlAL»»^S 4 a 50 <T - - - T == 
RANGE i ;’.; 1000 PSIG 
DATEs . .1 17 FEB 39 

MV/Vt.- . 

MEG OHMS 


3 MV/V SHUNTS -ZERO ' %F.S. . SH/LIN 
ZER0= 0.000 0.000 r r 

4#1 - •!= ■■ - ^ - - 7 . 523^~7^23-^25yOB^^SrO-3 — r 
#2 - ~1 5. 046 1 5 . 046 ' 50 ." 16 50 . 09 



#3 = 22.570 22.570 

#4 » —30.091 - 30.091 
TEMP. DEG. F = 73 
.. EXCITATION - -...9.9968 V.DC 
LiiSENSn.IV in^-^3^0r^MWV-==: 
: POT OUT * 0.3060 MV 


75.24 

100.31 


75. 13 
100.30 




■iSSA23X£ 


CONVERSION FACTOR 


3. 33362966 


UQX-i' 


:*3QL000^.„ 

*',001 ->?r &^000 

►01 A V "12.019 


:607^— B-026. ; slsi 8. 021- —4 


^—0.000-- 
' i' ‘ 6.001 
■ .12.016 
-18-024^ 


. . i*r ' - • . .* * 


RUN 3 AVERAGE AVE— ZERO % F.S. HYSTERESIS 
"■ '0; ->v ; - - vr.'‘ ■» •' 

L=jO..OOO:~ : -0.-000 • 

'6.002 *i':6. 001 ?' 

12.014 12-016 

IL1 8 7025— ^ S: 024- 


40.06 

T6Gt09— 


'80%= 

100 %= 

.80%= 

60%= 

40%= 

: 20 %= 

0 %= 


%24.019 
, 29.998 
... 24.032—. 
18.044 
12.027 
..... 6-005— 
0.000 


24.013 

29.998 

-24.034 

18.042 

12.024 

-..6.009 

0.000 


24.023 24.018 24.018 

29.996 29.997 29.997 

-247036 — -247034 - - 24. 034- 

18.039 18.042 18.042 

12.026 12.026 12-026 

. - -6. 008— -6. 007 6. 007 

- 0.002 - 0-001 - 0.001 


80.07 
■ 100.00 
--eon 2 

60. 14 
40.09 
—20.03 
0.00 


:Y=A+BX+CX~2 

RR= 


' A=— 5. 35SE— 03 - '-B= .'300932 l C= — 8. 67E— 06 
.999999733 



CALIBRATING -TECHNICIAN'S STAMP 


T RANSDUCER 

TABER . . . 206 

MANUFACTURES loBEL T 


CALIBRA TION REPORT 


/^ccSj 

84850 4 17... FEB 8 9 - 

SERIAL I DATE/APPRQVAL 


logo P SI G _ , N/A . _POS . • _9..996a . . . 5. 00 1 3 

RANGE IT I /~B0d 1 EiinATIDN vTdC. MV/V SENS./ NV/V SHUNT MOD. 


ELECTRICAL 
SIMULATION 
#1 = 25.03 

#2 = 50.09 

#3 = 75. 13 

#4 = -a 00 ..30 


LINEARITY 

100 %= 100.00 
.80%= SO. 07 
60%= 60.09 


40%= 40.06 

20 %=. --= 20.01 


HYSTERESIS 
807.= 0.05 

...„ 60%= ... 0.05 

40%= 0.03 


20 %= 0.02 

v=_0%= ■ -r-r 0.00.... -...---rr. 


B-7 




TRANSDUCER WORKSHEET 


AP Si 


A* 1 


MFG.s. TABER 
.MODEL#: 206 .1- v 

tSERI AL#r^37-0222 -.r—.t.-T z .-. - 

RANGE : r " 1 000 PS I G 
.DATE: - v 17 FEB S9 

SL#s:.^%; -- N/A 

^^C31if^244 1 2 . 


AS i '**.•• 


fSHUNTS S .‘•T ^3 MV/V 

pNsiREs. Mojc: Imeg ;ohms 

V ^ > v .L._ 


3 MV/V SHUNTS -ZERO ' 7F.S. SH/LIN 

ZERO* / 0.000 0.000 

" ■=■ • . -•• # l-= . -•„ 3-. 512— -~7*. 512 — ~25. 04--~-25.-O4— 

#2 - 15.023 -' 15.023 '* 50.07 50.07 

#3 = 22.535 22.535 75.11 75.10 

#4 = - 30.047 -30.047 100.15 -100.13 

TEMP; DEG. F * 73 
..EXCITATION = 10.0000 V.DC. 

=~-.-S FMS T-T.I V TTY =---finn M U/W -^--- 

P0T..0UT » 0.3450 MV -■*■■>.. 


CONVERSION FACTOR * 3.33303707 



RUN 3 AVERAGE AVE-ZERO 7. F.S. HYSTERESIS 


Jf - - 

=QZ-~ 






.0 .000 . OOCL -r 


%MS. 99 


j * « 

r6Qy.= — 
•807.* 
'.1007.* 
JB07.*-’— 
607.* 

40 7= 
207.* . 
07.* ; 


mil. 998 ‘11.995 

L*^-LlS^006_nrrl8.010 
•24.015 24.012 

30.003 30.001 

_ -=24.02 1 —24.013 
IS. 017 13.021 


12.014 
—:5. 99S 
0.000 


12.010 

-5.991 

-0.003 


v. 0-000.;: 
i*t 5.996 
11.997 
-■=1 3=004 
24.010 
30.004 
; 24— 025-.- 
13.017 
12.012 
— 5.-996 - 
- 0.002 . 


— —0.000. 
> 5.994 

11.997 
1:^.13.007 

24.012 
30. 003 

. 24.021 • 

13.013 

12.012 

5.995 

■ - 0.002 


^^0.000. 
5.994 . 
1 1 . 997 
~ 1 3—007- 

24.012 
30. 003 

- 24 . 02 11 

13.013 
12.012 
- 5-995 
- 0.002 


— .;Q.OO_: 
*19-.9S v? 
39.99 




6Q.Q2-r 


30.03 

100.00 

£-■ 80. 06 — 
60. 06 

40.04 

... 19.98 • 

- 0.01 


--0.03 
0.04 
0.05 
- 0.00 
- 0.01 


Y=A+BX+CX~2 A=— 3. S1E— 03 B=.30014 . C= 

RR* .999999785 


fiSwi 

\|TDS/_ 

- CALIBRATING -TECHNICIAN-’-S STftMP 


T RANSDUCER CALIBRATION REPORT -- 


. TABER 

HANUFACTUrIT 


120Q_PSIG_ 

RANGE 


1169621 



HOSE * 


SERIAL I 


DATE; APPROVAL 


.N/A 

POS 

10. 0000 

-3. 000- 3 


SL 1 / NODE 


EXCITATION V.DC. 

UV/V SENS./ BV/V SHUNT NOD. 

ELECTRICAL 

LINEARITY 

HYSTERESIS 

SIMULATION 

1007.= 

100.00 

807= 

0.03 

#1 = 

25.04 

807.= 

80.03 

607= 

. 0.04 . . . .. 

#2 = 

50.07 

607.= 

60.02 

407= 

0.05 

#3 = 

75. 10 

407.= 

39.99 

207= 

0.00 

.#4 * ■ 

100.13 

-207.= . 

... 19 -98 

_07=... 

...r-0.01 ... 


B-8 



ORIGINAL PAGE IS 
OF POOR QUALITY 


TRANSDUCER WORKSHEET I <=if=* 220 #=* 1 


MFB. : TABER 3 MV/V SHUNTS ‘-ZERO -7.F.S. SH/L2N 

MODEL#: 206 ZERQ= 0.000 0.000 

-c-SERI AL# K_aZ0222^--— #4- -^^10^— ^7,510-^-25-<>4— i-25^-03 - 

RANGE: 1000 PSIG #2 = 15.021 15.021 ' 50.07 50.07 

DATE: 17 FEB 3? #3 = 22.533 '22.533 75.12 75.11 

SL#: N/A #4 = 30.044 -30.044 100.15 100.15- 

READOUT: 24412 TEMP. DEG. F = 73 

MODE: POS .. EXCITATION - 10.0003 V.DC. 

LREE.STD: -1685 6 - .SENS2T:LVXTY-=-' 3 - 000 jaVZUtJitJLr-i; • •* ; -s» 

•SHUNTS: 3 MV/V POT OUT - 0.3440 MV • 4 - - 

i INS. RES. >10K MEG OHMS CONVERSION FACTOR = 3.33359261 

1 . , 


LOAD RUN 1 RUN 2 RUN 3 AVERAGE AVE-ZERO 7. F.S. HYSTERESIS 




rfV 

...Vr;-.*. . ; 

. ..PA-’S * 8 w- 




_,o.aoo .. 

__Q- 001 _ 

4 a.oao— - 

-0X100-: 

.. -o.aoo 

:;-0.00.-’ ' - 3.- .-A 

•• 20 %= 

5.992 

. .5.994 

. 5.993 

'•5. 993-.. 

5.993 

.19.98 ” . " 

407.= 

12.000 

12.006 

12.000 

12.002 

12.002 

’ 40.01 .v . . 

607.= 

-XI 8 - 002 ;. 

_i_18. 004 . 

— -18.004.-. 

-18.003 

~ -18.003 

:■ -460 LO 1 ~T"" 

80%= 

24.003 

24.000 

24.008 

24.004 

24.003 

80.02 

. 1007.= 

29.997 

29.998 

29.999 

. 29.998 

29. 998 

100.00 

; 807.= . .... 

_ 24-01.4.. 

r 24. 014 _ 

..•24.013 .. 

24.014 

;. 24.0 13- 

- 80.05 — — -O:03 

607.= 

18.017 

13.023 

1 3 . 0 a 9 

18.020 

18.019 

60.07 0.06 

407.= 

12.009 

12. 006 

12.009 

12.008 

12.008 

40.03 0.02 

.207.= 

-..5.994.. 

5-997 

5 ..991 

— 5.994 

. 5.994 

.19.98- - ~0.00 - . 

07.= 

- 0.002 

0.000 

0.000 

- 0.001 

- 0.001 

0.00 0.00 

>.Y=A+BX +CX:72 .A=-3 

. 3.93E— 03 

_B=. 300148 

. C= -1. 

18E-06 - 

— ~>Tc2\ 

RR= 

.999999894 




| 16783 | 







VgTOS/ 


_ -CALIBRATING TECHNICIAN’S STAMP 


XE<£^I>iSI0LJC3^F^ CAL I_BRAT_I ON 


TABER 

206 

870222 

MANUFACTURER 

Mona ) 

SERIAL 1 

1000 PSIG 

N/A POS 

10.0003 

RANGE 

SL I / HOSE 

EXCITATION V.SC. 


REPORT 


17_FE3_89 
DATE/ APPROVAL 

XOOO^ 3 

ilV/V SENS./ HV/V SHUNT HOB. 



ELECTRICAL 
SIMULATION 
#1 = 25.03 

#2 = 50.07 

#3 = 75.11 

#4_ = : 100. 15 


LINEARITY 
1007.= 100.00 

807.= 80.02 

60/1= 60.01 
407.= 40.01 

. 207.= 19 ..98 - 


HYSTERESIS 
80%= 0.03 

. .607.= 0.06 

407.= 0.02 

207.= 0.00 

....^07-= .. .. 0.00 


B-9 



Morton Thiokol. Inc. 

Space Operations 


Appendix C 

Calibration After Maximum Pressure Test 


89734 - 2.6 


C-l 


TRANSDUCER CALIBRATION WORKSHEET $ SCS7\}£> i/vf<S 


o 


STEPS I SHUNTS 



□ DOUBLE SHUNT 

□ SINGLE SHUNT 

□ RECEIVING INSP. 


SENSITIVITY 


I SHUNT MODULE 




EXCITATION 

10-000 VD < 2 

LOAOING INSTRUMENT 

ILZS’G 

BATTERY 

STANDARD 

COMPUTING TECH. 

REAO OUT 

COMPRESSION PS. 

AVERAGE F.S. 

TENSION F.S. 

CONVERSION FACTOR 





























































I KAINiUUV_tK L.ALIBKAIIUN WUKNillttl UESCEt^ D /M 

MANUFACTURER % MODEL. SERIAL NO. | 

~T~fiG E72. 2SU0 


STEPS SHUNTS 


CHANNEL 


a I9i 6 - 3000 ** 





HOPurr 


3000 



2600 £sSM76 


£•+00 23.^2. 


2200 qQl.q 



ISO 0 /<?. 05 U 


*600 // £ 


LtOO /4.02& 


O 


ICOO f 0.026 


2. fiuM 3 ^unJS" 


^9.930 ^.932. P9.933 


9V.<)63 dl.^SH 




03. Wh 53.m 


^ 3.000 ^.000 22 , 00 ^ 29 . 00 * 


1° l.<m 20,0/1 #>.0/9 £6.0/3 


Iti.01% iS.Ol^i ISAM 1<Z 


1 6 . 0 a? 




12.03* 12.631 12.633 


to. 6X1 to. 030 10,63! to.612 



2.001 

2 >60 to 

0,600 

0 . 600 












































































TRANSDUCER CALIBRATION WORKSHEET §££" kJ D <3 




MANUFACTURER 


BAROMETER 


MODEL 

£9l\0 


I CALIBRATION DATE I EXCITATION 


o - 3 ooo 



SHUNT MODULE 


BATTERY 

STANDARD 

COMPUTING TECH. 

READ OUT 

COMPRESSION F.S. 

AVERAGE F.S. 

TENSION F.S. 

CONVERSION FACTOR 















































































TRANSDUCER CALIBRATION WORKSHEET £)£ SCir 0/A) £> 


STEPS SHUNTS 


BAROMETER 


0 


CALIBRATION DATE 

/gr FdTG % 


MEGOHMS TO GROUND BATTERY 


COMPUTING TECH. 


LOADING INSTRUMENT 

149 SCo 


STANDARD 

P 4467 


READ OUT 


COMPRESSION F.S. AVERAGE F.S. 


SHUNT MODULE 


TENSION F.S. 


CONVERSION FACTOR 


Z OUT 



a 


000 


*00 


2L60 


2 


2 000 


200 


1000 


1200 


1000 


00 


(,0 0 


O. I 


<2?. l3£> 




5*t.l44» 


2 


33 . » V\ 


POAt+X 


/6 ./?/ 


i2J2l 


/OJOl 




6 . 678 - 


O. 1 1 2- 36 Ml 30.111 


SL 3 


PS. I2S* PS.12M 


4.i3o S4.132. P6.i34 P6- '32. 


24./ 27 24/37 4 


2. 140 3a.!4IP3.l43 


30 140 20 J 4 D 


l?,/37 


3 


(LjZX 


JH,U 


12, Hi 


UJ33 


H i23 


/0.I00 


UN HYS 


(o ,0(» 3 


200 


o 


23 

1 

3 

2, 


p. 


0,612 0,002. cD.OO 3 OjOOO D.OOl 


Z OUT 


FORM TC NO. 768 


C-5 
















































































ORiGlF'iAL PAGE fS 

OF POOR QUALITY 


MFG. : 

TABER 

3 MV/V SHUNTS 

-ZERO 

%F.S. 

SH/LIN 

' MODEL#:* : 

206 ' 

**'* : "' """ ZERO= -'07000 

a. ooo ~ 

"**“*^* 

** 

SLRIAL#: 

870222 

#1 = 7.512 

7.512 

25.03 

25.04 

RANGE: 

1000 PSIG 

#2 = 15.024 

15.024 

50.07 

50.07 

"DATE: ' *' 

19 FEB 89 

#3“= 22.537 

227537 ~ r 

*T571T* 

*"'*757*1 0 

SL#: 

N/A 

#4 = 30.0.49 

30.049 

100.14 

100. 13 

READOUT: 

24412 

TEMP. DEG. F = 73 




‘MODE:' 

pos *** “■■ — J 

— ‘"'““Excitation = ~io 

.*0017' V7* 

DC™*' 



i REF. STDs 716856 ' SENSITIVITY = 3.000 MV/V ■' 

SHUNTS: 3 MV/V POT OUT = 0.3400 MV 

I NS . RES. > 1 OK MEG OHMS "CONVERSION FACTOR = 3.33262973 


a-OAD.^£.. 

RUN / 

RUN 2 

•• — =•-* o - 

RUN X 

- * 7 -. 

;'o%=f - 

/v ; o.ooo 

;• ■ P 

. 0.000 

VP 

0.000 

20 %= 

5 . 988 

5.995 

5.998 


^ 127*002 ~ 

117999 " 

"*327002 

607 .= ; 

IB; 004 V 

18.011 

T 8.004 


AVERAGE AVE-ZERO 7. F.S. HYSTERESIS 


,B0% 


807.= 

'•'607.= 

"407.= 

207.= 

07.= 


V~30TCro 
24l 022 " 
18.028 
12.010 : 
5.998 
-O. 004 


. 24.010 
vzbfbrcr 
24.024 
18.029 
' 12.017* 
5.996 
0.000 


£4.019 

"sozocyr 

24.029 
1 18. 018 
"127*007 
5.999 
0.000 


0.000 
5.994 
"1*27001 * ’ 
18.006 
,24.014 ... 
"307 006*1^ 

24.025 

18.025 
*1*2701 1" ~ 

5.998 

- 0.001 


0.000 

5.994 

' 12 . 001 * 

'18.006- 

24.014 


Q. 00 
19.97 
'39.99*" 
60.01 
80.03 


; 30 ."OO6T^!I00 i . ii Cra' 
24.025 80.07 


18.025 

12 /drr 

5.998 

- 0.001 


60.07 

"40703* 

19.99 

0.00 


0.04 
0.06 
a*. 04 
0.02 
0.00 


Y=A+BX+CX^2 A=— 3. 727E— 03 B=. 30016 

RR= . 99999984 



CALIBRATING TECHNICIAN'S STAMP 


TRANSDUCER CALIBRATION 


IABER 

MANUFACTURER* 


206 870222 

MODEL » SERIAL ! ' 


REPORT 

f :<S9€S\ 

19 FEB B9 - 3^y 
DATE/ APPROVAL .. _ 


1000_PSIG 

RANGE 


n/a pos lOiOgiz 3^ggg 3 

SL 7 / RODE _ EXCITAtTdH V.DC. ” _ _ RV/V SHjS./ RV/vIhUNT. ROD. 


ELECTRICAL 

LINEARITY 

HYSTERESIS ... 

SIMULATION 

1007.= 

100.00 

807.= 

0.04 

#1 = 

25.04 

807.= 

80. 03 

607.= 

0.06 

#2 = 

50.07 

607.= 

60.01 

407.= 

0.04 

#3 = 

75. 10 

407.= 

39.99 

207.= 

0.02 

#4 = 

100. 13 

20%= 

19.97 

0%= 

0.00 








TRANSDUCER CALIBRATION REPORT 


C-6 



ORIGINAL PAGE IS 
OF POOR QUALITY 


MFG. : TABER 

MODEL#: '"206 ' ' 

SERIAL#: 370222 
RANGE: 1000 PSIG 

’DATE:’ *™I9 FEB "89 ' 

SL#: N/A 

READOUT: 24412 
“MODE: “ * POS 
REF. STD: 16856 
SHUNTS: 3 MV/V 

' INS. RES. >1 OK MEG OHMS 


3 MV/V SHUNTS 
ZERQ= " 0.000 

#1 = 7.512 

#2 ■ 15.025 

*#3'='" 22. 537 * 

#4 = 30.050 • 

, TEMP. DEG. F = 7 
"EXCITATION = ~ 
SENSITIVITY = 
POT OUT = 0 . 3 : 

CONVERSION FAC 


-ZERO 7.F.S. 

0.000 

7.512 25.04 

15.025 50.08 

"22- 537 75'. lY 

30.050 100.15 

^ . 7:7 .... 

10‘. 0016' v:i>c 

3.000 MV/V 
390 MV ■ 

TOR = 3.33288895 


SH/LIN 

25.03 

50. 06 

75710 
100. 14 


LOAD 

RUN 1 

RUN 2 

RUN 3 

AVERAGE 

AVE-ZERO 

, 7. F.S. 

HYSTERESIS 

07.= 

0.000 

0.000 

0.001 

0.000 

0.000 

0.00 


207.= 

5.997 

5.997 

5.997 

5.997 

5.997 

19.99 


"“40%= ** 

“11.998 “ 

11 . 999 

12700 s ■ 

12.002 

*~ 12/001 

~340T'C0 


607.= 

18.007 

18.012 

18.016 

18.012 

18.011 

60.03 


80%=^ 

,24.007^ 

,24.016 

J24.016 

_ ,24. 013 

. 24.013 

,„80.03 

• «. . • • ■ _ • •»— • 

fOO/C 3 

a 6. Ooa 

JO. 009 

29. 996 

■“30. 004 

30.004 100700 


807.= 

24.037 

24.028 

24.032 

24.032 

24.032 

80. 10 

0.07 

.607.= 

18.030 . 

18.028 

18.024 

18.027 

18.027, 

.. 60. 08 

' 0 . 05 

40%= ■*" 

12.012 "■ 

T2.007 

~ 12/020" 

T 2/0 13* 

‘ 12/013 

40704 

0.04 

207.= 

6.003 

5.999 

6.006 

6. 003 

6.002 

20.01 

0.02 

07.= 

0. 000 

. —0. 003 

,0.000 

-0.001 

-0.001 

0.00 

0.00 , 


Y=A+BX+CX72 A=-3.62E-03 B=. 30029 C= -1.79E-06 /fc5N. 

RR= .999999841 . \ A69«\ 

CALIBRATING TECHNICIAN'S iTAMP 


TRANSDUCER CALIBRATION REPORT 


TABER 

206 

870222 



19 FEB 89 

MANUFACTURER 

MODEL • 

SERIAL i 

DATE/ 1 APPROVAL 

lOOO PSIG 

N/A POS 

10.0016 

3 . 000 3 

RANSE 

SL i / MODE 

EXCITATION V.DC. 

HV/VJENS7 MV/V SHUNT HOD. 


ELECTRICAL 

LINEARITY 

. HYSTERESIS 

SIMULATION 

1007.= 

100.00 

' 807.= 

" 0.07 

#1 = 

25. 03 

807.= 

80.03 

607.= 

0. 05 

#2 = 

50.06 

60%= 

60.03 

407.= 

0.04 

#3 = 

75. 10 

407.= 

40.00 

207.= 

0.02 

#4 = 

100. 14 

207.= 

19.99 

07.= 

0.00 


CALI_BRAT_IDN 

C-7 



ORIGINAL PAGE IS 
OF POOR QUALITY 


MFG. : 

TABER 

3 MV/V SHUNTS 

-ZERO 

Z.F. S. 

SH/LIN 

MODEL#: 

206 - 

ZERO= ’ ' 0.000 ‘ 

0.000 

***■*“ 

” 

SERIAL#: 

848504 

#1 = 7.523 

7 , S23 

25.07 

25.02 

RANGE: 

1000 PSIG 

#2 = • 15.049 

15.049 

50. 16 

50.07 

DATE: 

T9 FEB 89 

“ 1 ' - # 3 " = ~ 22.574" 

“227574 

~ 75.23 

75. 17 

SL#: 

N/A 

#4 = 30.096 

30.096 

100.30 

100.29 

READOUT: 

24412 

TEMP. DEG. F - 7 




MODE: - ' 

POS 

” EX C IT AT I ON’ “=*' 

“9.9980 V 

.DC 



REF- STD: 
SHUNTS: 
INS. RES. 


16856 
3 MV/V 

•10K MEG OHMS 


SENSITIVITY = 3.001 MV/V 
PQT OUT = 0.3000 MV 

CONVERSION FACTOR = 3.332S1489 


LOAD 

RUN 1 

RUN 2 

RUN 3 

AVERAGE 

AVE-ZERQ 

'/. F.S. 

HYSTERESIS 

07.= 

0.000 

0.000 

0.000 

0 . 000 

0.000 

0.00 


207.= 

6.005 

6.006 

6.003 

6.005 

6.005 

20.01 


~40%= 

~ "T2:D15 - 

1270T7 ~ 

127029 

’-“12. 020 

' T 27 020'” 

40.06 


607.= 

18.027 

18.032 

18.038 

18.032 

18.032 

60. 10 


807.= 

24.023 

24.031 

24.033 _ 

24.029 

24.029 

80.08 


’ 1'007= 

oO . 006 

ou. Oos 

30 . Ovv 

~307 005“ 

30. 005 

100. 00 


807.= 

24.060 

24.050 

24.050 

24.053 

24.053 

SO. 17 

0.09 

607.= 

18.054 

18.051 

18.047 

18.051 

18.051 

60. 16 

0.06- 

'40X= ’ 

12.029 

12.025'*“ 

*T'2."03B “ 

“T2.031- 

T2T031 

' '407 lb"' 

“0.04 

207.= 

6.012 

6.008 

6.016 

6.012 

6.012 

20.04 

0.03 

07.= 

0.000 

-0.004 

0. 000 _ 

_-0.001 

-0.001 

0.00 

0.00 

Y=A+BX+CX'\2 A=— 5. 

727E-03 

B=. 301141 

C= -9. 

87E-06 


/TcSN 

RR= 

. 999999658 





( A 6962 \ 

' ' ’ • - 

— 

• — 

-I— 

- — * 

“ * 

1 ■ * 



CALIBRATING TECHNICIAN'S STAMP 


TRANSDUCER 


IABER 

MANUFACTURER" 


206 

HODEL I 


C*=»L_ I EtR#=»T X OINJ 


848504 
SERIAL I 


REPORT 



DATE/ APPROVAL 


lOOO PSIG 

N/A 

POS 

9. 9980 

3.001 3 

RANBE 

SL « / BODE ... 

. ' -TV “ 

EICITATION V.DC. 

BV/V SENS./ BV/V SHUNT BOD. 


ELECTRICAL 

LINEARITY 

HYSTERESIS 

SIMULATION 

1007.= 

100.' 00 

807.= 

0.09 

#1 = 

25.02 

807.= 

80.08 

607.= 

0.06 

#2 = 

50.07 

607.= 

60. 10 

407.= 

0.04 

#3 = 

75. 17 

407.= 

40.06 

207.= 

0.03 

#4 = 

100.29 

207.= 

20. 01 

07.= 

0.00 


TRANSDUCER CALIBRATION REPORT 


C-8 


MFG. : 
MODEL#: 
SERIAL# 
RANGE: 
DATE: ' 
SL#: 
READOUT 
/MODE:'"' 
REF. STD 
SHUNTS: 
INS. RES 


ORIGINAL PAGE IS 
OF POOR QUALITY 

TABER u r rwn ^ 3 [*jy/y SHUNTS 

206 ZERO= 0.000 


-ZERO 7.F.S. 
0.000 " • 


: -37022 3- #1 = 7.525 7.525 25.08 

1000 PSIG #2 = 15.050 15.050 50.15 

19 FEB "89 #3' ^ "" 22/576 *"22. 576 75.25 

N/A #4 = 30.098 ' 30.098 100.30 

: 24412 TEMP. DEG. F = 75 

~“POS 'EXCITATION' =' 9/9981 V/DC 

: 16856 SENSITIVITY = 3.001 MV/V ^ 

3 MV/V POT OUT = 0.2990 MV 

. >10K MEG OHMS " ' CONVERSION FACTOR = 3.33237065 


SH/LIN 

25.04 
50.09 
•*'75'. 17 
100.28 


LOAD 

. RUN X 

RUN X 

RUN X 

AVERAGE 

AVE-ZERO 

7. F.S. HYSTERESIS 






.. — Lm:. ... 

— *- 


>ov.= :>.* v 

• ;’i ; oi. ooo. 

0. 000 

0.000 

0.000 

0.000 

0.00 

207.= 

6.001 

6.001 

6.006 

6.003 

6. 003 

20.00 

r*4ox=~'~ 

•'“T2/0r7“ 

"nr. oi7" 

~IZ; 020" 

-“12/018' 

' "“123018 ' 

'“40'305. " “T « 

•607.= 

18.024 

18.034 

18.027 

’ 18.02B 

'18.028 

60.08 

897-= • ... 

24^,030 

24.028 

.24.039 

; 24.032 

,24.032 

80.08 v„ . • 

•"“iooz=- 

' ■Z&‘- 008 : 

"30.01 3 ' 

"30.005“ 

r "36; 009 

' ‘*303009 *• 

TOO. 00 

-807.= 

24.040 

24.043 

24.055 

■ • 24.046 

24.046 

80.13 0.05 

607.= 

18.054 

18.055 

18.045 

18.051 

18.051 

60.15 0.07 

' "~40%=~ ' 

TZ/031 " 

12.034“ 

" 12.028 

12.031 

"12.031"" 

"' 40/09 "0.04' 

207.= 

6.009 

6.005 

6.013 

6.009 

6.009 

20.02 0.02 

07.= 

-0.002 

-0.002 

0.000 

-0.001 

-0.001 

0.00 0.00 


Y=A-*-BX+CX^2 A=— 5. 727E— 03 B=. 300993 

RR= .999999615 


C= —7. 9 IE— 06 


CAL I BRAT I NG TECHN I C I AN ’ S 



TRANSDUCER CALIBRATION REPORT 


TABER 

206 


870222 

19 FEB 89 

MANUFACTURER 

MODEL * 


SERIAL 1 

DATE/APPROVAL " 

1000 PSIG 

N/A 

POS 

9.9981 

3.001 3 

RANBE 

SL 1 / MODE 


EXCITATION V.DC. .... 

MV/V SENS. / MV/V SHUNT HOD. 


ELECTRICAL 

LINEARITY 

HYSTERESIS 


SIMULATION 

1007.= 

100.00 

807.= 

0.05 


#1 = 

25.04 

B07.= 

80.08 

607.= 

0.07 


#2 = 

50.09 

607.= 

60.08 

407.= 

0.04 


#3 = 

75. 17 

407.= 

40.05 

207.= 

0.02 


#4 = 

100.28 

207.= 

20.00 

07.= 

0.00 



TT»^N|N»<=:r>« JCER CCiA*!-. X X Olvl REF’ORT 
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Morton Thiokol. Inc. 

Space Operations 


REVISION 



DISTRIBUTION 



No. of 


ReciDient 

Cooies 

Mail Stop 

I. Black 

1 

L36 

R. Jensen 

1 

L36 

J. Griffen 

1 

L36 

R. Clark 

1 

E13 

C. Prokop 

1 

L36 

D. Garecht 

1 

L36 

J. Fonnesbeck 

1 

L23 

R. Quick 

1 

L23 

T. Morgan 

1 

M41 

T. Suantengco 

1 

L10 

V. Bastian 

1 

741A 

R. Baird 

1 

561B 

B. Bryner 

1 

561E 

L. Stevens 

1 

561 

K. Sanofsky 

1 

851B 

R. Mikesell 

1 

811 

F. Duersch 

1 

851B 

M. Williams 

1 

L36 

R. Lavery 

1 

L35 

C. Johnson 

1 

L31 

D. Cox 

1 

L30 

B. Papasian 

45 

E05 

Print Crib 

5 

282 

Data Management 

5 

L23E 
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